ABSTRACT
INTRODUCTION

17
The corrosion of steel reinforcements is a major cause of the degradation of reinforced 18 concrete (RC) structures exposed to sea water. It is due to the ingress of chloride ions into 19 concrete. Indeed, chlorides can penetrate through the porous media of concrete to reach 20 embedded steel, which leads to depassivation and corrosion initiation. Corrosion of steel can 21 start when a sufficient amount (i.e., the threshold) of chloride ions accumulates at the steel 22 surface and breaks down the passive layer of iron oxide that developed due to the high 23 alkalinity of the concrete medium [1] [2] . This phenomenon depends on the speed of chloride 24 penetration into concrete. This is conditioned by several factors such as the water/binder ratio (w/b), the age of concrete 3 , the type of binder 4-6 , the porosity 7-8 and the environmental in Table 1 and its mineralogical compositions is presented in Table 2 .
18
The natural pozzolan used is extracted from the resulting powder crushed at 80μm is reported in Table 1 40 .
4
The size grading curve for the natural pozzolan was determined by laser granulometry. The 5 average of three test shown that the diameter at 90% is 69 μm (27.16 x 10 -4 in), at 50% is 16 6 μm (6.299 x 10 -4 in) and at 10% is 2 μm (0.787 x 10 -4 in) (see Fig. 1 ).
7
The crushed aggregates used are limestone from the career of the National Company of 
Sample Preparation
21
In this test campaign, specimens were moulded in 11x22 cm (4.33x8.66 in) PVC cylinders.
22
After casting, they were demoulding after 24 hours and then immersed in water at 20°C 
Evaluation of diffusivity coupling with temperature
To undertake a study that takes into account the diffusion coupling with temperature, an 1 experimental device has been realized in EOLE laboratory (University of Tlemcen, Algeria). with a peristaltic pump. The controlled temperature is maintained constant for at least four hours, so as to enable the latter to reach the heart of concrete disc. Finally, the migration 14 under electric field is generated, once the temperature is uniform throughout all the sample of 15 concrete. 
Mercury intrusion porosimetry test (MIP)
The mass transport in cement-based materials is largely controlled by the porosity, also 
RESULTS AND DISCUSSION
17
The accumulation of chloride ions in the downstream compartment is shown as a function 18 of time for OC and CPZ10 in Figure 3 for different exposure temperatures.
19
From the results obtained in this study, summarized in Fig. 3 and Moreover, the water porosity of OC concrete is higher than the porosity of CPZ10 concrete 4 (15.08% vs. 13.79%), as presented in Table 3 . As shown by Fig. 4 , the pore structure of the 5 two kinds of specimen's concrete is characterized by MIP and presents the pore size explained by the refinement of the porosity due to lower amounts of pore inter-gel particles
17
and macro-pores due to the substitution in mass content in cement by pozzolanic addition 47 .
18
Indeed, the substitution of 10% mass content in cement by pozzolan reacts with portlandite results show that mercury porosity of CPZ10 (9.85%) is less than OC porosiy (11.39%) (see Table3) : the decrease of porosity is in accordance with the reduction of water porosity. The 23 pozzolanic substitution induces a more compact microstructure and a lower pore connectivity.
24
The concrete sustainability performance is improved by substituted Portland cement by pozzolanic admixture. Indeed, the lowest porous concretes (with pozzolan) are less sensitive porosity making penetration most important. it must be examined whether will there be shifts 10 on time delay for the high temperatures. In fact, at the temperature of 5°C (41°F), the coefficient of diffusion is lower for both 1 concrete, because ionic diffusion and chemical reaction are showed down; this finding is in 2 accordance with some works 32,61 .
3
In the case of temperature 20 and 30°C (68 and 86°F) experimentally, the both concrete 4 diffusion behaved slightly evolution in terms of chloride diffusivity registered; that display 5 limited to a relative variation of 23%.
6
However, we can also observe that the effect of the increase in temperature causes a large 7 coefficient in the temperature range from 30 to 50°C (86 to 122°F) then the average variation 8 is about 33% for a gap of 10°C (50°F). As a consequence, the effect of the speed level of 9 chloride penetration is due to the impact of the temperature level on the diffusion coefficient 10 in the temperature range above 30°C (86°F). This was evidenced by a bi-linear trend (see Fig.   11 6), which is more representative of the evolution of diffusion temperature.
12
In fact, the diffusion coefficient values tend to increase with temperature; that means the 13 temperature modify significantly the diffusion coefficient. Such evolution can be expected to 14 have a substantial impact on the service life of reinforced concrete in chloride environments.
15
Therefore, structures exposed to hot climates will potentially deteriorate more rapidly due to 
CONCLUSIONS
21
The objective of this study was to evaluate the influence of pozzolanic substitution and the The authors would like to acknowledge the financial support of TASSILI project 1 (10MDU811) on durability and aging of concrete materials, maintenance and reliability of 2 structures on the coast, whose funding allowed for this work. Our thanks go also to GeM Table 3 -Mixture proportions and physical properties.
8 Table 4 -Coefficients of diffusion at different temperatures. 
